The burrowing-cricket genus Velarifictorus Randell, 1964 
INTRODUCTION
The burrowing cricket genus Velarifictorus Randell, 1964 was distinguished from the previously known genus Scapsipedus Saussure, 1877 . Both genera are rather similar with each other in external characters such as the male's enlarged round head with swollen frons, but there were main differences in the genitalic structures of males (Randell, 1964) . Each of them belong to different tribes, those are Velarifictorus in the Modicogryllini, against Scapsipedus in the Gryllini (Otte, 1994) . Three subgenera (Velarifictorus Randell, 1964; Buangina Otte and Alexander, 1983; Pseudocoiblemmus Gorochov, 2001 ) with a hundred species are distributed throughout tropical Asia, Australia, and Africa (Eades et al., 2013) . One of the members, the Japanese burrowing cricket Velarifictorus micado, was introduced and successfully established into North America (Alexander and Walker, 1962; Walker, 1977) .
In East Asia, around the Korean peninsula, the numbers of Velarifictorus are estimated in the neighboring countries as follows: nine in China (Hua, 2000) , five in Japan (Ichikawa et al., 2000) , and only one in Far Eastern Russia (Storozhenko, 2004) . In Korea, three of the Velarifictorus had been cited, those were Velarifictorus aspersus, Velarifictorus micado and Velarifictorus parvus by Kwon and Huh (1994) and Kwon et al. (1996) . Velarifictorus aspersus is a widespread cricket in South Asian countries, having remarkable morphological variations (Ingrisch, 1998) . Since the first record of Velarifictorus aspersus (="Gryllodes berthellus") from Seoul (="Keijo") by Shiraki (1930) , there are a lot of records that had been referred in Korea, including junior synonyms. Therefore, it has been regarded as the commonest cricket in Korea. The other Velarifictorus micado was lately listed by Kwon and Huh (1994) , but without any remarks or presentation of specimen data. Velarifictorus parvus was last recorded by Choo and Choi (1983) , however, its identification was corrected to the other genus and species Modicogryllus siamensis by Paik et al. (2010) , but they noted that its distribution is quite questioned in Korea.
In the course of taxonomic studies on Korean crickets and its sound recording projects, the following results were produced relating to the genus Velarifictorus. At first, most early recorded Velarifictorus aspersus are reconfirmed, but the result in this study shows that its distributional ranges are indeed restricted to only several far southern localities in Gyeongsangnam-do and Jeollanam-do. Comparing specimens with prior descriptions, Korean populations should be considered as northern subspecies Velarifictorus aspersus borealis, as pointed out by Storozhenko and Paik (2007) . Second, the lately listed Velarifictorus micado is confirmed from nearly all around the Korean peninsula including North Korea (Kim and Puskás, 2012) . Judging from these distributional data, it shows that Velarifictorus micado is the most common cricket in Korea rather than Velarifictorus aspersus borealis. Previous records of Velarifictorus aspersus might be misidentified Velarifictorus micado. Third, the previously not reported Velarifictorus sp. was newly recognized, and its sounds were successfully recorded in South Korea (audio available in Kim, 2011) . Herein it is identified as Velarifictorus ornatus (Shiraki, 1911) , the cricket recorded from Taiwan (type-locality), China (Yin and Liu, 1995) , and Japan (Ichikawa et al., 2000) . On the other hand, Modicogryllus siamensis was also confirmed, and its sound data was presented in South Korea (Kim, 2011) . The cricket is confused with Velarifictorus members because of the similarity of external characters, but distinguishing characters were well given by Ingrisch (1998) . As regard to the genus Modicogryllus, four subgenera (Modicogryllus Chopard, 1961; Eumodicogryllus Gorochov, 1986; Promodicogryllus Gorochov, 1986; Amodicogryllus Gorochov, 1996) with 88 members are widely distributed in Asia, Europe and Africa (Eades et al., 2013) . It has been partly underway to review this, such as the following steps: first species grouping (Gorochov, 1978) , new subgeneric establishment (Gorochov, 1986) , and finally distinct generic consideration (Gorochov, 1993) . But a lot of members are still combined in a broad sense with Modicogryllus, because of previous studies treated only a part of the Middle Asian species. A comprehensive revision on the Modicogryllus with the allied subgenera is needed (Ingrisch, 1998) .
In the case of Modicogryllus siamensis, for which a subgeneric position was not even assigned (Ingrisch, 1998) , it was successively posited as Modicogryllus (Lepidogryllus) siamensis by Ichikawa et al. (2000) . The primarily independent genus Lepidogryllus Otte and Alexander, 1983 was established on the basis of Australian two crickets, the other one species was described from Vietnam (Gorochov, 1991) . Although there is no congruence regarding its position being either set under Modicogryllus, or being a separate genus, Lepidogryllus can be characterized by the male's enlarged spermatophore sac, compared with typical Modicogryllus (Gorochov, 1991; Ichikawa et al., 2000) . These genitalic structures are used as the principal diagnostic characters to consider generic levels (Chopard, 1961; Randell, 1964) . In order to preserve the original authority of the genus, herein Lepidogryllus siamensis com. & stat. nov. is regarded apart from Modicogryllus.
The aim of this paper is to review the burrowing cricket genus Velarifictorus with the morphologically resembled genus Lepidogryllus from Korea based on the result of the project concerned with morphological and acoustical studies on Korean crickets. The examined materials are about 300 specimens, mostly deposited in the collections of the National Institute of Biological Resources (Incheon). A few specimens were additionally studied in the National Academy of Agricultural Science (Suwon), Gyeongsang National University (Jinju), and Ewha Women's University (Seoul). The terminology for genitalic description refers to Randell (1964) , and Gorochov (1978) . The male's calling sounds were recorded by digital recorder (PCM-D50; Sony, Tokyo, Japan) with sampling mode 44-96 kHz, 24 bit in an acoustic room. Audio digital files were analyzed by Raven Pro 1.4 (Cornell Lab of Ornithology), to make out its oscillograms and spectrograms. Scapsipedus aspersus : Wu, 1935: 70; Cho, 1959: 144; 1969: 769; Choo and Choi, 1983: 49; Song, 1988: 357; 1989: 283; Bae and Lee, 1990a: 59; 1990b: 67; Velarifictorus aspersus: Kwon and Huh, 1994: 49; Moon and Yoon, 1994: 106; Kwon et al., 1996: 104; Hua 2000: 56; Paek et al., 2010: 35; Kim, 2011: 65 Doi, 1932: 38; Cho, 1959: 145; 1969: 769; Bae and Lee, 1990a: 59; 1990b: 67; Kwon and Huh, 1994: 49; Moon and Yoon, 1994: 106; Kwon et al., 1996: 104 1A ): Head globulous, sufficiently wider than anterior margin of pronotum in dorsal view; vertex transversely dark brown; occiput bright brown with six longitudinal pale strips posteriorly; a distinct strip transverse between lateral ocelli, its length two times wider than horizontal diameter of antennal socket; median ocellus located between inner upper margins of antennal sockets, surrounded with a short bright line linked downwardly; subocular area weakly depressed, coarsely furrowed; mandibles elongated, thurs clypeal suture transverse higher than mid in head, the suture thickened in upper margins, but diminished in mid; scape as long as wide; palpi bright. Pronotum a little shorter than fore femur, two times wider than long in dorsal view; anterior margin slightly wider than posterior one, both truncated, pilose; lateral lobe of pronotum slightly deeper than pronotal length, lower half area bright. Tegmina (Fig. 3A ) rather wider than posterior margin of pronotum, not reaching abdominal end; harp veins two; chordal veins three; mirror area divided, 1.2 times wider than long; apical area well netted, as long as mirror area; lateral field deeper than lateral lobe of pronotum, with 5-6 longitudinal veins. Fore tibia with largely oval-shaped outer tympanum, 3.5 times longer than wide; inner tympanum vestigial, not discernable. Hind femur 2.7 times longer than middle femur. Hind tibia with five pairs of large dorsal spines on both sides, the largest inner apical spur as long as half of basitarsus. Hind barsitarsus two times longer than remaining two tarsomeres combined length; six dorsal spinules on both sides; inner apical spur as long as last tarsomere. Cercus as long as three fifths of hind femur. Subgenital plate as long as half of basal width, its hind margin weakly notched in mid. Genitalia (Fig. 4A ): Epiphallus with a broad and short median lobe, but which is rather distinctly divided posteriorly as a pair of small obtuse-angular lobes by median concavity; lateral lobes longer than middle lobe, with long hairs. Ectoparamere greatly projected beyond hind margin of epiphallus, its basal half rather thickened, but its distal half slightly incurved and sharply tapered at apex, hook-shaped. (Kim and Puskás, 2012) . The male actively singing between summer and autumn seasons, even where near human residence or city parks. It is also culturally well known as Chinese fighting crickets (Jin, 1994 ♀ 2.7-3.1 ♀ 6.6-7.8 ♀ 8.9-10.8 ♀ 7.8-9.1
SYSTEMATIC ACCOUNTS
Velarifictorus micado � 11.7-18.9 � 2.1-2.8 � 7.8-9.9 � 9.2-11.4 ♀ 18.0-22.0 ♀ 3.1-3.4 ♀ 5.5-10.3 ♀ 10.0-11.5 ♀ 11.7-14.1
Velarifictorus ornatus � 11.8-15.6 � 2.3-2.8 � 6.7-8.2 � 7.4-9.4 ♀ 11.5-12.0 ♀ 2.5-2.7 ♀ 4.6-8.3 ♀ 8.3-9.0 ♀ 7.7-9.6
Lepidogryllus siamensis � 14.6-17.5 � 2.5-3.2 � 8.6-10.2 � 8.7-9.7 ♀ 14.0-15.2 ♀ 2.5-3.0 ♀ 8.7-9.9 ♀ 8.9-9.7 ♀ 8.6-9.5 
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veins three; mirror area divided, as long as wide; apical area well netted, as long as two thirds of mirror area; lateral field deeper than lateral lobe of pronotum, with 5-6 longitudinal veins. Fore tibia with largely oval-shaped outer tympanum, its length three times longer than wide; inner tympanum vestigial, not discernable. Hind femur 2.7 times longer than middle femur. Hind tibia with five pairs of large dorsal spines on both sides, the largest inner apical spur as long as a half of basitarsus. Hind barsitarsus 1.7 times longer than remaining two tarsomeres combined length; 5-6 dorsal spinules on both sides, inner apical spur as long as two thirds of last tarsomere. Cercus as long as thee fifths of hind femur. Subgenital plate as long as half of basal width, its hind margin weakly notched in mid. Genitalia (Fig. 4C) : Epiphallus with relatively small and short median lobe, its hind margin transversely truncated, trapezoidal; lateral lobes longer than middle lobe, with long hairs. Ectoparamere slightly projected beyond hind margin of epiphallus, its basal portion rather thickly elongated, but its distal portion sharply pointed and abruptly incurved at apex. Calling sound (Fig. 5C ): Slowly and regularly repeated song phrase; one chirp for one second, but their intervals sometimes irregularly ceased, depending on outer conditions; a chirp lasted 0.45-0.5 s with 46-54 dense syllables, whereas interlude between the chirps taken 0.5-0.55 s at 28�condi-tion; dominant frequency spectrum 4.3-6.2 KHz. Female (Fig. 1F) : Head size similar to male, but tegmina shorter than male, just covering less than half of dorsal abdomen, its apex roundly truncated. Subgenital plate convex, roundly trapezoidal, its hind margin narrowly truncated. Ovipositor as long as hind femora. Chopard, 1961: 280, Pl. 7 (type locality: "Siam"=Thailand); Paik et al., 2010: 77; Paek et al., 2010: 34; Kim, 2011 : 49. Scapsipedus parvus nec Chopard, 1928 ; Scapsipedus parves [!]: Choo and Choi, 1983: 49; Velarifictorus parvus: Kwon and Huh, 1994: 50; 104. (Fig. 1G ): Head shining black; frons vertical; occiput with six longitudinal pale strips posteriorly; a bright strip transverse between lateral ocelli; interocular distance three times wider than horizontal diameter of eye in dorsal view; narrowest distance between antennal sockets 1.5 times wider than horizontal diameter of antennal socket; median ocellus transversely elliptical, located in dorsum of fastigium of vertex with a pale longitudinal line linked below to clypeal suture; clypeal suture transverse three fifths of head, weakly upraised in mid; scape as long as wide; palpi bright. Pronotum as long as head, two times wider than long in dorsal view; anterior and posterior margins pilose, truncated; dorsal surface brownish, mottled; lateral lobe of pronotum a little deeper than pronotal length, anterior lower margin more bright. Tegmina (Fig. 3D) as wide as hind margin of pronotum, hardly reaching abdominal end; harp veins two or three; chordal veins three; mirror area divided, 1.2 times longer than wide; apical area well netted, 1.2 times longer than mirror area; lateral field a little deeper than lateral lobe of pronotum, with 5-6 longitudinal veins. Fore tibia with largely oval-shaped outer tympanum, its length three times longer than wide; inner tympanum small and rounded, 1.2 times longer than wide. Hind femur 2.7 times longer than middle femur. Hind tibia with 5-6 pairs of large dorsal spines on both sides, the largest inner apical spur as long as a half of basitarsus. Hind basitarsus 1.7 times longer than remaining two tarsomeres combined length; 5-7 dorsal spinules on both sides; inner apical spur as long as a half of last tarsomere. Cercus as long as two thirds of hind femur. Subgenital plate shortly conical, its hind margin truncated, deeply notched in mid. Genitalia (Fig. 4D) : Epiphallus with narrow central bridge, its width wider than the length of lateral lobes; median lobe absent; inner and hind margin with a lot of hairs. Ectoparamere slightly surpassing lateral lobe of epiphallus, divided into two triangular projections at apex, which are almost subequal in width, strongly and shortly incurved forming forked terminal. Calling sound (Fig. 5D ): Short and quick song phrase; buzzy chirps regularly repeated 4-5 times for one second; a chirp with undulating 11-12 syllables at 28� C condition; dominant frequency spectrum 5.8-7.3 KHz. Female (Fig. 1H) : Head with more round frons, mouth parts shorter than in male; interocular distance four times wider than horizontal diameter of an eye. Cercus slightly shorter than ovipositor. Subegenital plate roundly triangular, its hind margin weakly notched. Ovipositor straight needle-shaped, as long as hind femur; apex sharply pointed, subapically dilated, without serration. Distribution. Korea, Japan, Taiwan, Thailand, India (Oriental Region); Hawaii (introduced). China possibly included in this wide distributional ranges of this cricket, pursuing after records of Modicogryllus confirmatus. Ingrisch (1998) reviewed that Modicogryllus confirmatus is only restricted in Sri Lanka (endemic), outside records of that country are actually misidentifications of Modicogryllus siamensis. Remarks. This cricket overwinters as nymphal stages in southern localities. Calling sounds of adult can be heard from May. Their sounds mixed with the ones of Velarifictorus ornatus in harmony, but seasonally lasting more continuously than Velarifictorus ornatus to late August due to its bivoltinism (Table 1) .
Key to the Species of Velarifictorus and
Lepidogryllus from Korea 1. Fore tibia with large outer and small inner tympana. Male tegmina narrower and elongate, its apical area distinctly longer than mirror area; female tegmina as long male tegmina 
